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To maintain full functionality and capability of the Tiromat Horizontal Form Fill and Seal Equipment, upgrades have to be performed 
on a regular basis.   Software and hardware have a life cycle after which support by the original vendor terminates.  It is not 
uncommon, that control systems require a significant upgrade after about ten years in service.
This project upgraded the Tiromat control system components as well as the capability of the forming station so that quad laminate 
film structures currently used for the production of MRE shelf stable items can be used on this equipment.  While initially it was 
thought that the upgrades could be performed at the Demo facility, the complexity of the tasks were such that it was deemed to be 
more efficient and cost effective to ship the equipment to Convenience Food Systems at Frisco TX.
The upgrades were completed and the equipment was reinstalled at the CORANET Demonstration Facility in support of research 
activities for the combat rations

Horizontal Form Fill Seal, HFFS, Tiromat, Equipment Upgrade, Combat Rations, MRE, Packaging

Unclassified Unclassified Unclassified
Unclassified

Henderikus B. Bruins

732-445-6130



Abstract: 
To maintain full functionality and capability of the Tiromat Horizontal Form Fill and Seal Equipment that 
can be supported, upgrades have to be performed on a regular basis.   Software and hardware have a life 
cycle after which support by the original vendor terminates.  It is not uncommon, now a days, that control 
systems require a significant upgrade after about ten years in service. 
 
This project upgraded the Tiromat equipment both in the area of control system components as well as in 
the area of forming capability for quad laminate film structures currently used for the production of MRE 
shelf stable items.  While initially it was thought that the upgrades could be performed at the Demo facility, 
the complexity of the tasks were such that it was more cost effective to ship the equipment to Convenience 
Food Systems at Frisco TX. 
 
The upgrades were completed and the equipment was reinstalled at the CORANET Demonstration Facility 
in support of research activities for the combat rations 
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1 Results and Accomplishments 

1.1 Introduction and Background 
 
The Combat Ration Demonstration facility acquired in 1990, a Horizontal Form Fill and Seal Packaging 
Machine: Tiromat 3000 (serial # 765-3001/440).  The Tiromat Equipment was designed to form a MRE 
pouch from a tri-laminate foil structure.  The equipment was successful in qualifying the HFFS principle 
for MRE application and has led to implementation of this packaging technology at each and every combat 
ration producer, primarily for placeble products.  The Combat Ration Industry has since moved to quad 
laminate structure for pouch integrity reasons.  These quad laminate structures require significant higher 
forces to be formed compared to the tri-laminate structures.  The higher forming forces also require higher 
clamping forces in order to prevent slippage of the film in the forming mold.  The Tiromat equipment had 
inadequate clamping force and allowed the film to slip in the forming station which resulted in seal 
wrinkles.  The vendor of the equipment suggested various upgrade options that would increase the 
clamping force and possibly increase the capability of the forming station to from quad laminate structures 
for MRE application.    
 
In addition to inadequate forming capability, the control system of the Tiromat, based on a DEC PDP-11 
operator interface and a PLC-2 logic controller, is not longer supported.  The vendor recommended an 
control system upgrade to an Allen Bradley PLC-5 logic controller with Allen Bradley Panel View 
Operator Interface 
 
The pouch cutting system used on the Tiromat is based on a knife/anvil system that scorers the pouch, 
which is not fool-prove and sometimes leads to pouches the need to be separated manually.  Newer and 
more advanced equipment uses a strip punch during which a strip of pouch material is cut away.  While this 
cutting is superior over the knife/anvil system, upgrading our Tiromat to this cutting mechanism, while 
possible, was cost prohibitative (~$150,000).  Due to the fact that the Tiromat is intended primarily for 
research production, a decision was made not to pursue the upgrade of the cutting system. 

1.2 Objectives 
1) Upgrade the forming capability of the Tiromat in order to form MRE quad laminate foil structures. 
2) Upgrade the Tiromat control system to current standard off the shelf available hardware and 

software components 

1.3 Results and Conclusions 
The Tiromat Horizontal Form Fill Seal equipment was originally purchased in 1990 and qualified to form 
MRE pouches from tri-laminate film material.  The control system was at that time state of the art and 
based on PLC-2 logic controller and DEC-PDP-11 operator interface hardware.   
Due to post retort pouch integrity issues, the Industry has shifted from tri-laminate to quad laminate film 
structure.  This new pouch structure required that the Tiromat clamping capability needed to be upgraded to 
avoid slippage of the film during the forming operation. 
Convenience Foods Systems, the US vendor of this equipment, upgraded the pouch forming station by 
adding an air bladder system to the clamp and increasing the clamping force to 15 tons, sufficient to 
prevent slippage of quad laminate film during the forming stage. 
As the equipment was upgraded mechanically, the control hardware and software was also upgraded to 
current standards: PLC-5 and Panel View 1000, as well as the main servo drive: Emerson  PCM-11. 
These upgrades have improved the reliability of the Tiromat equipment significantly and enabled it to 
produce high quality quad laminate MRE pouches.  This is not only important for the purpose to support 
R&D activities at the Demo facility, but also important in case of surge, when the equipment might be 
commissioned in support of production requirements of the combat ration industry 



2 Program Management 
The project was awarded on April 30th 2002  under SPO103-02-D-0024, Delivery Order 0003 with a  
obligation of the total requested amount of $146,093.00.  Performance period for this delivery order was set 
at 6 month (October 30th 2002).  The contract was awarded to upgrade the Tiromat 3000 forming station 
and control station located at the FMT facility. 
 
The following modifications were issued: 
Jul 25, 2002 0003/01 Change in address of contractor 
Oct 25, 2002 0003/02 No cost extension from October 30 th, 2002 to January 30th , 2003 
Nov 27, 2002 0003/03 De-obligation of funding, decreasing total obligated dollar value to 

$46,093.00 
Jan 24, 2003 0003/04 No cost extension from January 30th, 2003 to June 30th 2003 
June 9, 2003 0003/05 No cost extension from June 30 th, 2003 to December 31 th 2003 
Dec 23, 2003 0003/06 No cost extension from December 31 th, 2003 to June 30 th, 2004 
Jan 31, 2004 0003/07 Change in scope of project.  Tiromat will be upgraded at Convenience 

Food.  Total obligated dollar value for project was increased to $174,521.00  
May 24 2004 0003/08 Additional funds ($24,958.00) added to project to support the upgrade of 

the Tiromat Drive.  Total obligation increased to $199,481.00 
Jun 29, 2004 0003/09 No cost extension from June 30 th , 2004 to September 30 th, 2004 
Sep 30, 2004 0003/10 No cost extension from September 30 th, 2004 to November 30 th 2004 
Nov 12, 2004 0003/11 Additional funds ($9,692.00) added to the project to cover expenses 

associated with extra activities and underestimate of administrative cost. 
 
 

3 Short Term Project Activities 

3.1 Identification of Required Upgrades 
Rutgers met with representatives of Convenience Food Systems (CFS) on January 22, 2002, discussing the 
problems of the Tiromat System with forming quad laminate film structures without film slippage and a 
control system that is not longer supported.  CFS responded with a proposal on 2/28/02 and an amended 
proposal on 2/19/02.  The proposal suggested a phased approach, starting with a segmented clamping plate, 
followed with a  plug assist if the segmented plate could not resolve the forming issues. The proposal also 
suggested an upgrade of the control system to a PLC-5 with Panel View 1000 Touch Screen Operator 
Interface in the final phase of the project. 

3.2 Installation and Testing of Segmented Clamping Plate 
Rutgers issued a purchase order for the segmented clamping plate, which was delivered and installed on 
8/19/02  The segmented clamping plate did however not reduce the slippage of the quad laminate film 
during the forming cycle and  the tool was send by CFS to a machine shop for additional adjustment 
 
The segmented clamping plate was reinstalled and tested on 9/3/02 by a CFS technician, but results were 
still not encouraging.  Both the segmented clamping plate and forming bucket were send back to a machine 
shop for the installation of a “T” shaped rubber in both units 
 
Reinstallation and testing by a CFS technician was performed on 9/26/02 without success.  It was 
concluded that the mechanical clamping mechanism could not create adequate uniform clamping force 
around the perimeter of the forming bucket. 
 
On October 2, 2002, CFS submitted a proposal to add an airbladder system to increase the clamping force.  
An airbladder system would allow the forming bucket to adjust itself to small misalignments and  negate 
the need for shims to adjust clamping pressures as function of wear and tear.   
 



However, the proposal did not guarantee success unless significant testing could be done at CFS own 
facility.  After extensive negotiation with CFS, a revised proposal was submitted on April 11, 2003 by CFS, 
that required the Tiromat equipment to be shipped to CFS at Frisco TX, after which CFS would conduct 
testing at their expense before proceeding with the project.   

3.3 Shipment of Equipment in Support of Surge 
In support of Iraqi Freedom, Sterling Foods requested the use of the Tiromat Horizontal Form Fill and Seal 
equipment at the CORANET Demo facility, to over wrap bakery product.  Representative from  Sterling 
Foods visited the facility on 4/17/03 and tested the Tiromat with the film that is being used for bakery 
product over wrap.  This film, a non retortable film, is much easier to form and the Tiromat had no 
problems forming and over wrapping the product during the test.  It was explained however that the control 
system was not longer supported by the vendor and that a failure of one of the components could be fatal. 
Knowing this risk Sterling Foods proceeded with their request and the equipment was shipped on May 1, 
2003 to Sterling Foods in San Antonia TX.  During production the hard disk of the controller did finally 
crash, making the equipment not longer functional.  Spare parts could not be obtained and replacement of 
the controller in the field was cost prohibitive.  The equipment was deactivated and stored till shipment to 
CFS could be arranged for the equipment upgrade. 
 

3.4 Assessment of Need at CFS 
On March 8, 2004, the Tiromat was shipped from Sterling Foods to CFS in Frisco Texas for a forming 
capability assessment.  On March 31, CFS notified Rutgers University that it had completed its tests and 
that the upgrade will generate sufficient clamping force to successfully form quad laminate film 

3.5 Design, Installation and Testing of Upgraded Clamping 
System 

CFS completely rebuild the forming station, including all new pneumatic controls and designed a new 
clamping system that was based on a combination scissor clamp and air bladder system tot increases the 
clamping force to 15 tons.  Together with the use of high friction gasket material, this clamping force 
increased the frictional force required to form a quad laminate film structure without slippage. CFS issued 
design drawings by 4/22/04 and completed the installation of the system in July.   
 
Simultaneous, the control software and hardware were upgraded, using commercial off the shelf items, as 
well as the replacement of the drive mechanism. 
 
An initial pre-shipment acceptance test was conducted on July 12-13, 2004.  Several issues were identified 
that required additional attention by CFS.  A second pre-shipment acceptance test was executed on August 
25-27 2004.  The equipment was thoroughly tested in both straight vacuum and modified atmosphere 
sealing modes. Seals and residual gas were tested according to testing protocols for MRE’s. The equipment 
was accepted and released for shipment on August 27, 2004. 

3.6 Installation and Testing of the Upgraded Drive 
At the recommendation from CFS, the drive motor and controller for the Tiromat was replaced with a 
Emerson PCM-11 Servo Drive, as the older version, Emerson PMC-1, was not longer supported.  
Acceptance test of the new drive was conducted at the same time as acceptance testing for the clamping 
system was performed 

3.7 Installation and Testing of Upgraded Control System 
The old control system for the Tiromat was based on a PLC-2 and DEC-PDP-11 computer operator 
interface.  This control system was not longer supported by CFS.   Based on the recommendation of CFS, 
the system was upgraded to a PLC-5 with Panel View 1000 Operator Interface.  The control software was 
completely re-written. 



Testing and validation of the control system was initially done at on July 12-13, 2004.  Several items were 
identified that needed corrective action.  A second validation was performed on August 25-27, 2004. at 
which time the control system was accepted 

3.8 Reinstallation of System at the Demo Facility 
The Tiromat was shipped back to the Demo facility on September 14 and installed. CFS performed a 
startup of the equipment up on September 22-23 and gave training to Rieks Bruins and Jeff Canavan in the 
operation of the equipment and control system.  Both MRE pouch and the Institutional Sized pouch were 
formed, filled, sealed and cut-out.  The MRE pouches met the residual gas and seal strength specifications 
for MRE pouch.   
 

4 Appendix: 
• CFS Proposal P1304C 
• CFS Proposal P1374 
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